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Desiccation Behavior of Seeds and Their Molecular Mechanisms 


SONG Song-Quan'[] LONG Chun-Lin'[] YIN Shou-Hua'[] LAN Qin-Ying! 
0 1 Xishuangbanna Tropical Botanical Garden|] Chinese Academy of Sciences] Menglun[] Mengla 666303[] Chinal] 
2 Kunming Institute of Botany[] Chinese Academy of Sciences[] Kunming 6502040 China[] 


Abstract[] Maturation drying is a terminal event of seed development. Seeds can be categorized into ortho- 
dox[] recalcitrant and intermediate seeds depending on their storage behaviour. A number of processes or 
mechanisms have been suggested to confei[] or contribute to[] desiccation tolerance of seeds. Different pro- 
cesses may confer protection against the consequences of loss of water at different hydration levels{] and the 
absence or ineffective expression of one or more of these could determine the relative degree of desiccation 
sensitivity of seeds of individual species. The processes or mechanisms that have been implicated in desic- 
cation tolerance of seeds to date аге intracellular de-differentiation[] metabolic switching off’ 0 presence 
and efficient operation of antioxidant systems[] accumulation of putatively protective molecules including late 
embryogenic abundant proteins[] sucrose and certain oligosaccharides or galactosyl] amphipathic mole- 
cules[] as well as oleosins[] and the presence and operation of repair systems during rehydration of seeds. 

Key words[] Desiccation tolerance[] Desiccation sensitivity[] Orthodox seeds[] Recalcitrant seeds[] Interme- 


diate seeds] Molecular mechanisms of desiccation tolerance 





х DIII I к5сх2- 5 – 1170 00000 * 0000” 0000 
00000000 0 00/0760 0000 
00000 2002 - 05 - 150 2003 -04 - 07 0000 
ПШПППППППП 1957-000000000000000000000000000000000000 





466 ПП U Ud D 25 0 
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OO0000000000 ШШ Smith and Вејак 1995[] Pammenter and Berjak[] 1999[T] Ellis П 
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ПШПШ ПП Ll Bewley and Black[] 1994[T] 
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О00000000000000 50 000 ПП water state U U O [] hydration leve] 
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O01 ПОООООООООООШоОооооооооооооооооооооооооооо о0о 
О00О00000000 Walters e al.[] 20020) 
Fig. 1 Scales of water stres$] water potential and relative humidity_] RHO] water los{] water content[] and straif] volume and 


viscosity changes[] as they relate to conceptual models of hydration and projected damage to cell] From Walters et al .[] 20020. 
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ШШПШПШППШППППППШППШППШПППШПППППППП -5k/melt DU LUUD D D D LU U 
QOO000000000 00 Вејак and Pammenter{] 1997[] Vertucci and Farrant[] 199500 
1.3 DD D UO BLU D EDI 7] D DI] 
unmnamaguutdettmutdtttlttlttlul Bewley and Black[] 1994[] Kermode[] 19951] 
E: ДОВЕДОА Д E] EL АОВ А ЗЕЕ EGET EP BL EPELET E] 
O L] 00 Pammenter and Berjak[] 1999[] Smith and Berjak[] 1995[T] Galau O O 19910 00000 
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1995[T] 
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payal] Ellis 0 0 199100 O OU Elaeis guineensis Elis O O 1990] 0 00 0 0 Zizania palus- 
іп] Kovach and Bradford[] 1992[TT] E] 00000000 -150 Ma0 D] ED] E] E] E] E] D D LH] 
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Finch-Savage[] 20020 Phillips [] [] 20020 WU UU UO D] UD] D] U EE Ul] 
00Ш 0000000020000 * 000° switching off’ of metabolism’ 300 0 Ü 
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02 pnügnupnuuappnupunuanpünuBDBBHBBHD DD uDD OO Pammente and Вегак 199900 
Fig. 2 Schematic representation of the sequence in which the major mechanisms and processes discussed are envisaged to be 


entrained during drying and subsequent rehydration of orthodox seed{] Pammenter and Berjak[] 19990. 
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2.2 ПО000 OO” 

ШШППШШШПППППППППППШППППШПППШПШПППППП 0.25 g/g E] E] 
ШШППШПШППШПППППППППППППШПППШППШППП ПП OOO Verucci] 1980] 1993 
(D D] U D. D ШП 00 intermediate water content] D] O D] UO. D] U. D. B] B. U. D D. U DE B. U D. U 
uüuguggmmuaugiBugiumtuututbtiutubiL оО 00 Finch-Savage 0 O 1994[] Ver- 
tucci and Farrant[] 1995[T] [] 0000000000000 00 Vertuecf] 1990000000 3 
ППППППШПШП -1 ~ - 3 МРаП O 00 Vertucci and Farrant[] 1995[[] Pammenter and Berjak 
0 199900 00000000000 40000000008 -1.5 МАППППППШПП 
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ШПППППППППППППППППППППППППППППППППП` unu 
ШШПППШШПШПШПППППППППППШППППШППППППШПППШППП LDL 00 Farrant and 
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00000 00 Pisum sativumD l I | UH] B] D. UO. CO D. OD. HE 7E DO. 7. DE. DO. U. UI U DI 
ШППШПШПШШПППППППППППИПП 0 0 ПП Rogerson and Matthews[] 197700 Farrant П 
0199700 ugungogmnagogpBbBapBgBpgpBaomyugggg]BBgHBiJBmi DE 00 
ШПШПШШПШШППШПППППППППППППППШПППППППППППШППППП 
ШППШШШПППППШПППППППШПППППШППППШППППППППППП 00 Se- 
naratna and McKersie[] 1986[ [ | 
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Farrant [] П 19970 Come and Corbineau[] 1998[T] 0 HH E] E] H] H] HH H] H] DDD E] DU UE E] 
OO D 0 D 00 reviewed by Berjak and Pammenter{] 2001[T] 

ШШППШШШППШППППППППППШППППППШПППППП 00 Vicia fabal DU 
ШПШШПШПППППППШПШППШППППП ce DID ULL bDNAD D U LU l 
D U D D D DE 00 Bnamoril] 19670D D U U U D U U DE 0 00 Secale cereale ПО 00000 
ОО00О0000000000000 50 О DNAQ LI D l] Sen and ОѕотеП 19740 0 
0000000000 рм0000000 60 МПППППППППШПППППЇППП 
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U] E] [] [] lipoxygenase] ПО ООООООВООООООООООООООООООО Be 
anchi [] O 199200 O С. wilmsii [] X. viscosa [| D] ПП | D]. 0 0 0 OO [] ascorbate peroxidase[] 
ШШПШШПШШПППШППППППП ШП ООО superoxide dismutase] SODD O D U U LU U LU l! 
П glutathione reductase] D] O 0 0 0 0 0 0 0 0 00 Sherwin and Farrant 1998[T] 
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E EHEE EF ELEREHEED EE EE ET EIE EE ET EFEPET EPET EPTEEE ET нану EL ETE] AT EP EE ETE HE] 
ПППШП ПП 0 OD Smith and Berjak[] 1995[] Come and Corbinrau[] 1996[T] 0 0000000 
О00О00000000 00 Hendry O L] 19920 Finch-Savage [] O 1994(T] 00000000 
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ШШШПШШПШППППППШППШППШПППШПШ ШП OO Finch-Savage O O 19941 0000000 
000 0 Shorea robusta П O O 0 ПП 00 superoxide aniont] 00000 000000000 
П ПП 00 Chaitanya and Naithani[] 1994[T] D] D. D] UD. D] UO. D 1 DO DEO. D. Dl] 
ШППППППППППППППППППППП 37©ПППППППППП 25©ППП 
(DU D D OO tetrazolium testine ПППППППППППППППШПППППППППП 
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Table 1 Possible components of desiccation tolerance in seeds and their protective actions 
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Table 2 Predicted functions and actions of LEA proteins 
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